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(54) [Title of the Invention] DRY POWDER OF SHRIMP AND 

PRODUCTION METHOD FOR SAME 

(57) [Abstract] 
[Purpose] 

To provide dry powder of shrimp which uses a head portion 
(excluding eyeball) and a shell portion of "Pandalus 
hypsinotus" or "Pandalus eous" as raw materials and makes the 
most of a taste or a flavor intrinsic to the raw materials and 
a production method thereof. 

[Means for Resolution] 

Dry powder of shrimp according to the invention uses a 
head portion excluding an eyeball portion, and a shell portion 
of "Pandalus hypsinotus" or "Pandalus eous" as raw materials 
and a size of the dry powder is from 0 . 2 to 8 mm. In a production 
method according to the invention, firstly, a head portion and 
a shell portion of "Pandalus hypsinotus" or "Pandalus eous" 
are prepared, boiled in hot water, dried until a water content 
thereof comes to be 8% or less, roughly crushed and, after an 
eyeball portion is separated and removed, crushed until they 
come to have a size of from 0.2 to 8 mm. Such boiling as 
described above is performed for from 4 to 8 minutes by using 
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hot water of from 90 to 100°C. Further, in such separation and 
removal of the eyeball portion, separation by color difference, 
separation by specific gravity difference, centrifugal 
separation, or separation by a human hand is employed. 

[Claims] 

[Claim 1 ] Dry powder of shrimp using a head portion excluding 
an eyeball portion, and a shell portion of Pandalus hypsinotus 
or Pandalus eous as raw materials, which is obtained by 
pulverizing the raw materials after being dried, said dried 
powder having a size of from 0.2 to 8 mm. 

[Claim 2] A method for producing dry powder of shrimp, which 
comprises preparing a head portion and a shell portion of 
Pandalus hypsinotus or Pandalus eous; boiling them in a hot 
water followed by drying them until a water content thereof 
becomes 8% or less; roughly crushing them followed by 
separating and removing an eyeball portion therefrom; and 
pulverizing them until they come to have a size of from 0.2 
to 8 mm. 

[Claim 3] The method for producing dry powder of shrimp 
according to Claim 2, wherein the boiling is performed at from 
90 to 100°C for from 4 to 8 minutes. 

[Claim 4] The method for producing dry powder of shrimp 
according to Claim 2 or 3, wherein, in the course of the 
separating and removing the eyeball portion from other portions, 
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any one of separation by color difference, separation by 
specific gravity difference, centrifugal separation- and \ 
separation by a human hand is employed. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 

The present invention relates to dry powder which makes 
the most of flavor of "Pandalus hypsinotus" or "Pandalus eous". 
Further, the invention relates to a production method for such 
dry powder of shrimp. 
[0002] 
[Prior Art] 

Body meat of "Pandalus hypsinotus" or "Pandalus eous" 
which is a shrimp inhabitant in a deep sea is supplied for human 
consumption under the name of sweet shrimp. However, it is 
a present situation that a head portion or a shell portion has 
been treated as a waste without being utilized and no effective 
processing method for using it as a raw material for food has 
been proposed. 
[0003] 

[Problems that the Invention is to Solve] 

A problem of the present invention is to provide a dry 
powder product which uses a head portion or a shell portion 
of "Pandalus hypsinotus" or "Pandalus eous" which has so far 
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been disposed of without being utilized as raw materials and 

makes the most of taste and flavor intrinsic to the raw 

\ \ 

materials. The present inventors have found that, when the 
head portion and the shell portion of "Pandalus hypsinotus" 
of "Pandalus eous" are boiled for a given period of time, the 
taste and flavor intrinsic to the raw materials are enhanced 
and, since protein is solidified, lipid is removed and, then, 
oxidation is prevented, a pulverizing property is enhanced and, 
thereafter, the thus-boiled head portion and the shell portion 
thereof are dried until they come to have a given water content, 
roughly crushed and, after removing the eyeball portion which 
is not suitable for eating therefrom, pulverized until they 
come to have a given size and, as a result, a dry powder product 
of shrimp which makes the most of the taste and flavor intrinsic 
to the raw materials can be produced and achieved the present 
invention. 
[0004] 

[Means for Solving the Problems] 

Dry powder of shrimp according to the invention is 
characterized by using a head portion excluding an eyeball 
portion, and a shell portion of Pandalus hypsinotus or Pandalus 
eous as raw materials, being obtained by pulverizing the raw 
materials after being dried, and having a size of from 0.2 to 
8 mm. 

[0005] 
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\ Further, a method for producing the dry powder of shrimp 
,is characterized in that the head portion and the shell portion 
of "Pandalus hypsinotus" or "Pandalus eous" are prepared, 
boiled in hot water, dried until they come to have a water 
content of 8% or less, roughly crushed and, then, after 
separating and removing the eyeball portion therefrom, 
pulverized until they come to have a size of from 0.2 to 8 mm. 
FIG. 1 is a flow chart of a production method for dry powder 
of shrimp using the above-described raw materials. It is 
preferable that the boiling according to the invention is 
performed at from 90 to 100°C for from 4 to 8 minutes. Further, 
the present invention is characterized in that, in the 
production method, when the eyeball portion is separated and 
removed from other portions, any one of separation by color 
difference, separation by specific gravity difference, 
centrifugal separation and separation by a human hand is used. 
[0006] 

[Mode for Carrying Out the Invention] 

Firstly, dry powder of shrimp according to the present 
invention is described. The dry powder of shrimp according 
to the invention is reddish-brown powder obtained by using a 
head portion excluding an eyeball portion, and a shell portion 
as raw materials, drying them and, then, pulverizing them . The 
reason why the eyeball portion is not contained in the powder 
is that, when the eyeball portion is contained in the powder, 
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the powder comes to be such powder as containing black speckles 
and, then, in an end product mixed with such powder, black 
speckles appear on a surface thereof and an appearance thereof 
comes to be deteriorated and, further, the eyeball portion is 
extremely hard compared with other portions and, then, when 
the eyeball portion is contained therein, eating texture is 
remarkably deteriorated. Meanwhile, a size (grain diameter) 
of the dry powder of shrimp according to the present invention 
is in the range of from 0.2 to 8 mm and the size is appropriately 
selected in accordance with kinds of foods to be added. When 
the size comes to be extremely smaller than 0.2 mm, the power 
comes to be in an ultra-fine state and, then, it becomes not 
only difficult to use it in a subsequent step but also to impair 
the flavor intrinsic to the raw materials; these features are 
not favorable. On the other hand, when the size comes to be 
extremely larger than 8 mm, the powder comes to be in an overly 
rough state and, when it is mixed with a food as powder, the 
food tastes gritty and, accordingly, such power as described 
above is not favorable as a raw material to be used in a 
subsequent step. When the grain size is adjusted to be in a 
given range, ordinarily, filtering using a mesh made of 
stainless steal having a predetermined mesh size is performed. 
[0007] 

Each of the dry powder according to the invention 
obtained by using "Pandalus hypsinotus" and the dry powder 
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according to the invention obtained by using "Pandalus eous" 
is a product which makes the most of the flavor intrinsic to 
the raw materials and is not limited to a particular application 
and is particularly preferably used in a fish paste product 
such as KAMABOKO, SHAO-MAI orGIAOZ, rice cracker or snackes, 
and the like. Further, a water content in the dry powder of 
shrimp according to the invention is, ordinarily, 8% or less. 
When it is extremely over 8%, storage stability is deteriorated, 
which is not favorable. When it is dried to an extent in which 
the water content comes to be extremely low, the flavor is 
deteriorated, which is not favorable. The water content 
appropriate for being used as an additive for foods is about 

6.0%±2.0% and a pH value is, ordinarily, from 8.5 to 9.5. 
[0008] 

Next, a production method according to the invention for 
producing the dry powder of shrimp is described . In the present 
production method, firstly, the head portion and the shell 
portion of "Pandalus hypsinotus" or "Pandalus eous" are 
prepared as raw materials and, on this occasion, although the 
raw materials may be used immediately after a body portion is 
separated, when they are not subjected to a subsequent step 
(boiling step) immediately after the body portion is separated, 
it is necessary to put it in a frozen storage such that freshness 
of the raw materials are maintained. Since the raw materials 
to be used in the invention are generated in quantities when 
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the so-called sweet shrimps are processed, it is easy to secure 
Vthe raw materials in the production method according to the 
invention . 
[0009] 

Then, in the invention, the raw materials are boiled in 
hot water in a subsequent step and it is preferable that a 
boiling step in the production method of the invention is 
performed in boiling water having a temperature of from 90 to 

100°C for from 4 to 8 minutes. Influences or the like to be 
given to the flavor when heating (boiling) time is changed are 
as shown in Table 1 . In Table 1 , OO denotes very good; O denotes 
good; A denotes slightly bad; and X denotes bad. 



[0010] 
[Table 1] 

Table 1: Influence when heating (boiling) time is changed 





Heating (boiling) time 


0 min . 


3 min . 


4 min . 


5 min . 


6 min . 


8 min . 


10 min. 


Flavor 


OO 


OO 


OO 


OO 


o 


A 


X 


Oxidation 
resistance 


X 


X 


A 


o 


O 


O 


OO 


Color 


X 


X 


A 


o 


O 


A 


X 


Pulverizing 
property 


X 


X 


A 


o 


O 


OO 


OO 


coagulating 
degree of 
protein 


X 


X 


A 


o 


O 


O 


OO 



[0011] 

As shown in Table 1, when the boiling time is 4 minutes 



or less (in a nearly raw state), there are problems in that, 
although the flavor is favorable, the lipid is scarcely 
removed; there is no oxidation resistance; color is not 
favorable; it is difficult to perform pulverization (rough 
crush) in later steps; and protein is not solidified. On the 
other hand, when the boiling time is 8 minutes or more, there 
are problems in that, although the lipid is removed; 
solidification degree of protein is enhanced; and oxidation 
resistance effect and a pulverization property are enhanced, 
taste and color which are particularly important in food 
applications are deteriorated. For this reason, the most 
preferable boiling time according to the invention is from 
about 5 to about 6 minutes (see Table 1) . 
[0012] 

After the boiling step, in the production method 
according to the invention, the head portion and the shell 
portion after being boiled are dried until they come to have 
a water content of 8% or less. In order to dry them without 
impairing the flavor, boiled articles are preferably put in 
a drying machine in which a temperature inside a drying phamber 
is from 90 to 130°C and particularly preferably dried while 
elevating the temperature from 90°C up to 130°C. On this 
occasion, in the drying step according to the invention, it 
is preferably to dry them not only by using hot air but also 
by simultaneously using a microwave drying. At this time, 
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temperatures thereof are rapidly elevated by latent heat, to 
thereby reduce the water content to a predetermined level in ' 
a short period of time without impairing the flavor thereof. 
[0013] 

FIG . 2 shows temperature changes after the raw materials 
subjected to boiling are put in a drying machine in which a 
temperature reaches 90°C. The mark O denotes a case of hot 
air drying plus microwave drying; and the mark □ denotes a case 
of hot air drying. As is found from FIG. 2, the drying time 
is reduced by simultaneously using the hot air and the microwave 
drying and, as a result, not only flavor intrinsic to the raw 
materials is prevented from being escaped but also color 
intrinsic to the raw materials is prevented from being changed. 

In FIG. 2, when time periods up to reaching 130°C are compared 
with each other, the time period in which the microwave heating 
is simultaneously used is 66 minutes while the time period in 
which the hot air drying is only used is 100 minutes. Thus, 
by simultaneously using the microwave heating, a time 
difference as much as 34 minutes is generated and, then, the 
flavor can be prevented from being deteriorated. By such 
heating drying step as described above, not only a water content 
in the raw materials is removed, but also disinfection of heat 
resistant bacteria, coli group, salmonella and staphylococcus 
aureus can be aimed for. 
[0014] 
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In the production method according to the invention, the 
head portion and \the \shell portion in which the water content 

\ V 

i 

is adjusted to a predetermined level by the drying step are, 
then, roughly crushed. The reason of such rough crushing is 
t6 separate the eyeball portion from the head portion and to 
facilitate removal of only the eyeball portion in a later step. 
A type of a crusher to be used in a roughly crushing step is 
not particularly limited and a chopper type crusher and the 
like are preferred. 
[0015] 

With reference to a method for separating and removing 
the eyeball portion from other portions, black eyeball portion 
may be removed from the roughly crushed article by a human hand. 
In order to more effectively mechanically perform, it is 
preferable that a sensor capable of sensing a color difference 
is provided in a line at the side of discharge of the crushed 
article subjected to rough crushing and, then, when the sensor 
senses black color, an air (compressed air) is ejected and the 
eyeball portion can be removed. Further, on this occasion, 
it is possible to separate the eyeball portion having a larger 
specific gravity from other portions having a smaller specific 
gravity by making use of the specific gravity difference and, 
in this case, a centrifugal separation may be used. 
[0016] 

Then, in the last step according to the invention, the 
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reddish brown crushed article after only the eyeball portion 
is removed in a manner as described above is pulverized until 
it comes to have a size in the range of from 0.2 to 8 mm and 
the thus-pulverized article is allowed to be a final product. 
A type of a pulverizing machine to be used in a pulverizing 
step is not particularly limited and a hammer type pulverizing 
machine is preferred. Further, in order to adjust a grain size 
range in the final product, it is preferable to perform 
filtering by using a mesh made of stainless steal having a 
predetermined mesh size after such pulverization is performed. 
Hereinafter, the invention is described in detail with 
reference to embodiments but the invention is not limited 
thereto . 

[0017] 
[Example] 

About 1 kg of a head portion and a shell portion of sweet 
shrimp (mixture of "Pandalus hypsinotus" and "Pandalus eous") 
were prepared, boiled in a hot water (about 90 to 100°C) for 
5 minutes and, then, as shown in FIG. 2, dried by simultaneously 
using microwave drying and heating drying while gradually 
elevating the temperature from 90°C up to 130°C (drying time: 
about 66 min.), to thereby obtain 200 g of dried article. 
Thereafter, the thus-obtained dried article was roughly 
crushed by using a chopper type crusher and, then, an eyeball 
portion was separated and removed therefrom by utilizing a 



12 



sensor and, then, the dried article thus freed of the eyeball 
portion was finally pulverized by using a hammer type 
pulverizing machine until it came to have a size of about 1 
mm, to thereby obtain, dry powder of shrimp according to the 
invention (about 180 g) . The thus-obtained dry powder of 
shrimp was analyzed and the results are shown in Table 2 
described below. 
[0018] 
[Table 2] 



Table 2: Test performance result of product 



Test item 


Test result 


Energy 


338 kcal/100 g 


Water content 


5.5 g/100 g 


Protein 


43.8 g/100 g 


Lipid 


16.9 g/100 g 


Carbohydrate 


2.6 g/100 g 


Ash 


21.8 g/100 g 


Dietary fiber 


9.4 g/100 g 


Calcium 


7090 mg/100 g 


Sodium 


694 mg/100 g 


Salt content (in terms of Na) 


1.8 g/100 g 



[0019] 

The dry powder of shrimp according to the invention, 
which is a product making the most of the flavor intrinsic to 
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the raw materials, was found to have a water content of 5.5% 
and a pH value of about 8.9. Further, when bheck on bacteria 
in the product was performed, the number of heat resistant 
bacteria was 0/g, and each of coli group, salmonella and 
staphylococcus aureus was negative. When the dry powder of 
shrimp was added to snacks, the flavor was not impaired through 
the production process of the snacks and, then, a product having 
an excellent shrimp flavor was obtained. Further, when the 
dry powder of shrimp was put in a moisture-proof package and 
subjected to a 8-month storage test, deterioration of the 
flavor and the like was not detected. 
[0020] 

[Advantage of the Invention] 

The dry powder of shrimp according to the invention 
maintains the flavor intrinsic to the raw materials without 
being impaired, has an extremely favorable scent (fragrance) 
and taste. By appropriately adjusting the size of the powder, 
it can be widely utilized as an additive to various types of 
foods. Further, by using the production method of the 
invention, the dry powder of shrimp having the above-described 
characteristics can be produced comparatively easily. 

[Brief Description of Drawings] 

[FIG. 1] It is a flow chart of a production method for dry 
powder of shrimp using a head portion and a shell portion of 
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"Pandalus hypsinotus" or "Pandalus eous". 

[FIG, 2] It shows temperature changes after the raw 
materials subjected to boiling are put in a drying machine in 
which a temperature reaches 90°C. The mark O denotes a case 
of hot air drying plus microwave drying; and the mark □ denotes 
a case of hot air drying. 

[ FIG . 1] 

SHRIMP HEAD PORTION AND SHELL 

BOIL 

DRY 

ROUGHLY CRUSH 
SEPARATE 
PULVERIZE 
POWDER PRODUCT 



[FIG. 2] 

TEMPERATURE INSIDE DRYING MACHINE <°C) 
HOT AIR PLUS MICROWAVE HEATING DRYING 
HOT AIR DRYING 
ELAPSED TIME (min. ) 
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